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1
FUEL HOUSING ASSEMBLIES WITH
PRIMARY AND SECONDARY FUEL DOOR
LOCK SYSTEMS

TECHNICAL FIELD

The present specification generally relates to fuel housing
assemblies for vehicles and, more particularly, to fuel housing
assemblies that include primary and secondary fuel door lock
systems.

BACKGROUND

Fuel door lock systems are frequently used on current
automobiles to inhibit opening of a fuel door and access to
fuel within a vehicle fuel tank. There are a number of fuel
door lock system types. As one example, a fuel door lock
system may include a lock on the fuel door that can be opened
using a key, such as the ignition key or a different key. As
another example, a fuel door lock system may include the use
of astriker fixed to the filler door and a lock member mounted
to the vehicle body that is moveable between locked and
unlocked positions, for example, using a release cable.
Remotely actuated fuel door lock systems are also known
where the fuel filler door can be unlocked by an operator
remotely with electrically actuated release systems.

SUMMARY

In one embodiment, a fuel housing assembly for a vehicle
includes a fuel door. A primary fuel door lock system includes
alocking shaft having a locked configuration where a locking
end of the locking shaft engages a locking member of the fuel
door to inhibit opening of the fuel door and an unlocked
configuration where the locking end of the locking shaft is
removed from the locking member to allow opening of the
fuel door. A secondary fuel door lock system is connected to
the locking shaft by a decoupling structure that allows move-
ment of the locking shaft between the locked and unlocked
configurations relative to the secondary fuel door lock sys-
tem.

In another embodiment, a vehicle includes a fuel door. A
primary fuel door lock system includes a locking shaft having
a locked configuration where a locking end of the locking
shaft engages a locking member of the fuel door to inhibit
opening of the fuel door and an unlocked configuration where
the locking end of the locking shaft is removed from the
locking member to allow opening of the fuel door. An actuator
locates the locking shaft in the locked and unlocked configu-
rations. A secondary fuel door lock system is connected to the
locking shaft by a decoupling structure. The secondary fuel
door lock system includes a release cable that is manually
graspable by an operator for locating the locking shaft in the
unlocked configuration.

In another embodiment, a vehicle includes a fuel door and
a primary fuel door lock system mounted within the vehicle.
The primary fuel door lock system includes a locking shaft
having a locked configuration where a locking end of the
locking shaft engages a locking member of the fuel door to
inhibit opening of the fuel door and anunlocked configuration
where the locking end of the locking shaft is removed from
the locking member to allow opening of the fuel door. An
actuator is mounted within the vehicle using a mounting
bracket that locates the locking shaft in the locked and
unlocked configurations. A secondary fuel door lock system
is connected to the locking shaft by a decoupling structure
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that allows movement of the locking shaft between the locked
and unlocked configurations relative to the secondary fuel
door lock system.

Inanother embodiment, a method of locking and unlocking
a fuel door of a vehicle is provided. The method includes
engaging a locking member of the fuel door within a fuel
housing with a locking shaft of a primary fuel lock system
providing a locked configuration. The locking member of the
fuel door is disengaged within the fuel housing with the
locking shaft of the primary fuel lock system providing an
unlocked configuration. The locking shaft moves relative to a
decoupling structure of a secondary fuel lock system con-
nected to the locking shaft as the locking shaft moves between
the locked and unlocked configurations.

These and additional features provided by the embodi-
ments described herein will be more fully understood in view
of'the following detailed description, in conjunction with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The embodiments set forth in the drawings are illustrative
and exemplary in nature and not intended to limit the subject
matter defined by the claims. The following detailed descrip-
tion of the illustrative embodiments can be understood when
read in conjunction with the following drawings, where like
structure is indicated with like reference numerals and in
which:

FIG. 1 is a schematic illustration of a vehicle including a
controller and vehicle security system according to one or
more embodiments described herein;

FIG. 2 is an interior view of a fuel housing assembly
including a primary fuel door lock system and a secondary
fuel door lock system according to one or more embodiments
described herein;

FIG. 3 is a perspective view of the primary and secondary
fuel door lock systems of FIG. 2 in isolation; and

FIG. 4 is a detail view of a decoupling structure of the
secondary fuel door lock system of FIG. 3 with the primary
fuel door lock system in a locked configuration;

FIG. 5 is a detail view of the decoupling structure of the
secondary fuel door lock system of FIG. 3 with the primary
fuel door lock system in an unlocked configuration; and

FIG. 6 is a section view of the fuel housing assembly of
FIG. 2.

DETAILED DESCRIPTION

Embodiments described herein generally relate to fuel
housing assemblies for vehicles that include primary and
secondary fuel door lock systems. The backup or secondary
fuel door lock systems are coupled to the locking shaft of the
primary fuel door lock systems. The secondary fuel door lock
systems may be coupled to the locking shaft using a decou-
pling structure such that the locking shaft can move relative to
the decoupling structure during operation of the primary fuel
door lock systems.

Referring to FIG. 1, a vehicle 10 includes a controller 12
that may communicate wirelessly with a remote lock control
device 14 to determine whether a suitable lock or unlock
signal has been received. The remote lock control device 14
may be, for example, a remote wireless key and/or a mobile
device such as a personal digital assistant, a laptop computer,
a cellular phone or some other mobile device. In some
embodiments, the controller 12 may communicate with a
detector 16 that detects actuation of a mechanical key inserted
into a door lock 18 of the vehicle 10 or a user interface such as
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a keypad that provides a signal to the controller 12. The
controller 12 may also look for other suitable signal sources
such as from interior lock/unlock buttons within the vehicle
10. The controller 12 may operate a vehicle security system
20 based on an incoming lock or unlock signal from, for
example, the remote lock control device 14 and/or the detec-
tor 16.

The vehicle security system 20 may include any number of
door lock systems 22, 24, 26, 28, 30 and 32. For example,
door lock systems may include a driver door lock system 22,
apassenger door lock system 24, backseat door lock systems
26 and 28, a trunk or rear hatch lock system 30 and a fuel door
lock system 32. The controller 12 may lock and unlock the
various door lock systems 22, 24, 26, 28, 30 and 32 in any
number of ways. For example, the controller 12 may energize
and de-energize an electromechanical device, such as a sole-
noid to extend and retract a locking shaft to lock and unlock
the door lock systems. In some embodiments, the controller
12 may control activation and rotation of an electric motor
that drives a rack-and-pinion gear set that is connected to a
locking shaft to extend and retract the locking shaft to lock
and unlock the door lock systems.

Inthe embodiment of FIG. 1, the vehicle 10 is a car. In other
embodiments, the vehicle may be a truck, a sport utility
vehicle, a semi-tuck, a van, a boat, a plane or other vehicle
types. In these embodiments, the locking and unlocking of
other components using the controller may be desired. For
example, for a truck, locking and unlocking of a tailgate may
be provided using the controller. For a sport utility vehicle,
locking and unlocking of a rear hatch may be provided using
the controller.

In some embodiments, the door lock systems 22, 24, 26,
28, 30 and 32 may include the fuel door lock system 32 that is
used to lock and unlock a fuel door 38 with the fuel doorina
closed configuration. Once unlocked, the fuel door 38 may be
manually openable and closable. The fuel door lock system
32 may be individually controllable, for example, using the
remote lock control device 14 and/or the operation of the fuel
door lock system 32 may be controlled by the controller 12
based on a lock/unlock signal for one or more of the other fuel
door lock systems, such as the driver door lock system 22.
Such fuel door lock systems 32 that operate with (or tied to)
other door lock systems may be referred to as being “inter-
locked.” That is, the fuel door lock system 32 may unlock
when the driver door lock system 32 is unlocked and the fuel
door lock system 32 may lock when the driver door lock
system 22 is locked. Another example is for a van having a
sliding rear door, the fuel door lock system may be inter-
locked with the sliding door lock system such that the fuel
door locks when the sliding door is unlocked or opened to
inhibit the sliding door colliding into the fuel door. Various
other interlock examples are possible.

The fuel door lock system 32 may be a primary fuel door
lock system. A backup or secondary fuel door lock system 33
may also be provided. The secondary fuel door lock system
33 may be coupled with the primary fuel door lock system 32
to allow forunlocking of the primary fuel door lock system 32
manually. The secondary fuel door lock system 33 may
include a connector or release cable 35 that extends from the
primary fuel door lock system 32 to another area of the
vehicle 10. In the illustrated embodiment, the release cable 35
extends to a trunk storage 37 of the vehicle 10. A graspable
feature 39, such as a handle may be provided that allows an
operator to grasp the release cable 35 to manually unlock the
primary fuel door lock system 32. The release cable 35 may
extend to other areas of the vehicle 10.
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Referring to FIG. 2, an interior view of a fuel housing
assembly 40 from within the vehicle 10 is illustrated. The fuel
housing assembly 40 includes a fuel housing 42 having a top
wall 44, sidewalls 46 and an interior wall 48 defining a fuel
nozzle receiving volume. A sealing retainer assembly 50 is
provided at the sidewall 46 ofthe fuel housing 42. The sealing
retainer assembly 50 includes a retainer base 52 and may
include a retainer cap 54 that receives a locking shaft 56 of the
fuel door lock system 32. A fuel housing grommet 58 is
provided at a fuel filling opening 60 of the fuel housing 42.
The fuel housing grommet 58 can threadably receive a fuel
filling cap for closing the fuel filling opening 60.

The secondary fuel door lock system 33 includes the
release cable 35 that is connected to the locking shaft 56 of the
fuel door lock system 32. Referring now to FIG. 3, the pri-
mary fuel door lock system 32 includes an actuator 62 (e.g., a
motor, solenoid, etc.) that is used to actuate the locking shaft
56 between locked and unlocked configurations. The actuator
62 may be mounted within the vehicle 10 using a mounting
bracket 64. The mounting bracket 64 may include vehicle
mounting structures 66 and 68 for mounting the mounting
bracket 64 to a vehicle panel of the vehicle 10 and actuator
mounting structures 70 and 72 for mounting the actuator 62 to
the mounting bracket 64.

The release cable 35 is connected to the locking shaft 56
using a connector component 74 that rigidly extends from a
periphery of the locking shaft 56. The connector component
74 includes a first arm 77 connected to the locking shaft 56
and a connecting portion 76 connected to the locking shaft 56
that extends outwardly to an enlarged head portion 78 (e.g.,
T-shaped, hook-shaped, mushroom-shaped, etc.). A position-
ing paddle 80 extends outwardly from the connecting portion
76 at a location spaced from the head portion 78. A decou-
pling structure 82 is located on the release cable 35 and
connects the release cable 35 to the connector component 74
connected to the locking shaft 56. The decoupling structure
82 may be, for example, a slot connector that includes a loop
portion 84 forming a lengthwise extending track or slot 86 in
which the connector component 74 can slidably move relative
to the decoupling structure 82. The loop portion 84 may be
held between the head portion 78 and the positioning paddle
80. The head portion 78 overhangs the loop portion 84
thereby capturing the loop portion 84 between the head por-
tion 78 and the positioning paddle 80. The positioning paddle
80 has a generally planar surface that may support the loop
portion 84 at a location removed from the locking shaft 56.
Both of the head portion 78 and the positioning paddle 80 may
have a width greater than that of the slot 86 to capture the loop
portion 84 therebetween.

In some embodiments, the decoupling structure 82 may be
formed of material forming the release cable 35. Any suitable
material may be used for forming the release cable 35 and the
decoupling structure 82, such as a plastic (e.g., polypropy-
lene) and/or metals and any suitable process may be used for
forming the release cable 35 and the decoupling structure 82,
such as molding and/or machining. In some embodiments,
the mounting bracket 64 includes a locating tab 90 that
extends outwardly from the mounting bracket 64. The locat-
ing tab 90 may include an opening or slot that receives the
release cable 35 at a location proximal of the decoupling
structure 82 to locate the release cable 35 spaced from the
mounting bracket 64 and aligned with the connector compo-
nent 74.

FIGS. 4 and 5 illustrate the interaction between the con-
nector component 74 and the decoupling structure 82 as the
connector component 74 moves with the locking shaft
between the locked configuration (FIG. 4) and the unlocked
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configuration (FIG. 5). Referring firstto FIG. 4, the connector
component 74 is illustrated in the locked configuration with
the loop portion 84 captured between the head portion 78 and
the positioning paddle 80. In the locked configuration, clear-
ance C; may be provided between the head portion 78 and a
distal end 88 of the loop portion 84. Referring to FIG. 5, the
connector component 74 is illustrated in the unlocked con-
figuration with the loop portion 84 captured between the head
portion 78 and the positioning paddle 80. In the unlocked
configuration, clearance C, may be provided between the
head portion 78 and a proximal end 89 of the loop portion 84.
As can be appreciated, the total travel distance of the connec-
tor component 74 between the locked and unlocked configu-
rations may be less than a length of the slot 86, thereby
providing the clearances C, and C,. Such an arrangement can
minimize movement of the release cable 35 as the locking
shaft 56 moves between locked and unlocked positions dur-
ing operation. In some embodiments, the connector compo-
nent 74 may travel between about 50 percent and about 90
percent of the length of the slot 86, such as between about 60
percent and about 80 percent of the length of the slot 86.

Referring to FIG. 6, a section view of the fuel housing
assembly 40 includes the fuel housing 42 including the side-
walls 46 and the interior wall 48 defining a fuel nozzle receiv-
ing volume 91. The fuel housing grommet 58 is received by
the interior wall 48 providing a location for inserting a fuel
nozzle. The fuel door 38 (shown in both open and closed
configurations) is connected to the fuel housing 42 by ahinge
and spring component 92. The hinge and spring component
92 can bias the fuel door 38 toward the fully open position
when in the fully open position and/or toward the fully closed
position when in the fully closed position. In other embodi-
ments, no spring component may be provided. The fuel door
38 may be placed in the fully open and fully closed positions
by grasping the fuel door 38 and moving the fuel door 38
manually.

The fuel housing 42 may be somewhat irregular in shape
having a front section 94 that is shaped to accommodate the
hinge and spring component 92 and a rear section 96 that
receives the locking shaft 56 of the primary fuel door lock
system 32. The fuel housing 42 may be connected to the
vehicle 10 using any suitable connection. In the illustrated
embodiment, the fuel housing 42 is secured within an aper-
ture 98 of a body panel 99 of the vehicle 10. The body panel
99 may be formed of a sheet metal which has a pocket 101 for
accepting the fuel housing 42. Other configurations for the
fuel housing assembly 40 are possible. For example, the fuel
housing assembly 40 may be located at the front or rear of the
vehicle 10 rather than a side of the vehicle 10.

The sealing retainer assembly 50 is provided at the sidewall
46 of the fuel housing 42. The sealing retainer assembly 50
includes the retainer base 52 that receives the locking shaft 56
of the primary fuel door lock system 32. The secondary fuel
doorlock system 33 is connected to the primary fuel door lock
system 32 in the manner described above. In some embodi-
ments, the retainer base 52 is formed integrally with the fuel
housing 42 and extends outwardly from an outer surface of
the sidewall 46 in the lengthwise direction of the vehicle 10.
In one embodiment, the retainer base 52 may be molded
integrally with the fuel housing 42 so that the retainer base 52
and the fuel housing 42 are a single component.

FIG. 6 also illustrates operation of the secondary fuel door
lock system 33. With the locking shaft 56 in its extended or
locked position, a locking end 100 of the locking shaft 56 is
received within an lock opening 102 of a locking member 104
connected to the fuel door 38. In some instances, it may not be
possible to position the locking shaft in its unlocked configu-
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ration using the primary fuel door lock system 32 (e.g., the
actuator is unresponsive). In these instances, an operator may
manually move the locking shaft 56 to the unlocked configu-
ration by grasping the release cable 35 and pulling. The loop
portion 84 may then engage the connector component 74 and
pull the locking shaft 56 connected thereto toward the
unlocked configuration. With the locking shaft 56 in its
retracted or unlocked configuration, the locking end 100 of
the locking shaft 56 is retracted into the retainer base 50,
removed from the lock opening 102 of the locking member
104.

The above-described fuel housing assemblies for vehicles
provide a backup or secondary fuel door lock system that is
coupled to the locking shaft of a primary fuel door lock
system. The secondary release cable assembly may be
coupled to the primary fuel door lock system using a decou-
pling structure that, under normal operating conditions,
allows for movement of the locking shaft between its locked
and unlocked configurations relative to the decoupling struc-
ture. Such an arrangement can inhibit unintended detachment
of the release cable of the secondary fuel door lock system
from the locking shaft of the primary fuel door lock system
and can reduce unneeded movement of the secondary fuel
door lock system during ordinary use of the primary fuel door
lock system. While fuel door lock systems are described
primarily above, the decoupling structures may be used for
other locking systems where a primary lock system and sec-
ondary lock system are utilized, such as for the vehicle hood,
rear hatch, storage compartments, and the like.

While particular embodiments have been illustrated and
described herein, it should be understood that various other
changes and modifications may be made without departing
from the spirit and scope of the claimed subject matter. More-
over, although various aspects of the claimed subject matter
have been described herein, such aspects need not be utilized
in combination. It is therefore intended that the appended
claims cover all such changes and modifications that are
within the scope of the claimed subject matter.

What is claimed is:

1. A fuel housing assembly for a vehicle, comprising:

a fuel door;

aprimary fuel door lock system comprising a locking shaft
extending in a first direction, the locking shaft having a
locked configuration where a locking end of the locking
shaft engages a locking member of the fuel door to
inhibit opening of the fuel door and an unlocked con-
figuration where the locking end of the locking shaft is
removed from the locking member to allow opening of
the fuel door; and

a secondary fuel door lock system that is connected to the
locking shaft by a decoupling structure that allows
movement of the locking shaft between the locked and
unlocked configurations relative to the secondary fuel
door lock system;

wherein the decoupling structure comprises a loop portion,
the loop portion receiving a connector component com-
prising a connecting portion extending outwardly from
the locking shaft in a second direction, wherein the
second direction is different from the first direction,
wherein the connector component further comprises an
enlarged head portion and a positioning paddle, and
wherein the positioning paddle is connected to the lock-
ing shaft via the connecting portion and the positioning
paddle extends outward along a lengthwise direction of
the loop portion beyond the enlarged head portion.
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2. The fuel housing assembly of claim 1, wherein the
secondary fuel door lock system comprises a release cable,
the decoupling structure located on the release cable.

3. The fuel housing assembly of claim 2 further comprising
an actuator that applies a force for locating the locking shaft
in the locked and unlocked configurations;

wherein the force applied by the actuator for locating the

locking shaft in the locked and unlocked configurations

is offset from a force applied by the release cable for
locating the locking shaft in the locked and unlocked
configurations; and

wherein the force applied by the actuator is substantially

parallel to the force applied by the release cable.

4. The fuel housing assembly of claim 1, wherein a clear-
ance is provided between the connector component and a
distal end of the loop portion with the locking shaft in the
locked configuration.

5. The fuel housing assembly of claim 1, wherein a clear-
ance is provided between the connector component and a
proximal end of the loop portion with the locking shaft in the
unlocked configuration.

6. The fuel housing assembly of claim 1, wherein the loop
portion provides a slot having a length that is greater than a
travel distance of the connector component measured
between the locked configuration and the unlocked configu-
ration.

7. The fuel housing assembly of claim 1, wherein the loop
portion is located between the enlarged head portion and the
positioning paddle.

8. The fuel housing assembly of claim 7, wherein at least
one of the enlarged head portion and the positioning paddle
has a width greater than a width of a slot formed by the loop
portion.

9. The fuel housing assembly of claim 1, wherein the
primary fuel door lock system comprises an actuator for
locating the locking shaft in the locked and unlocked configu-
rations and the secondary fuel door lock system includes a
release cable that is manually graspable by an operator for
locating the locking shaft in the unlocked configuration.

10. The fuel housing assembly of claim 1, wherein the
enlarged head portion extends outwardly beyond the posi-
tioning paddle in the second direction.

11. A vehicle comprising:

a fuel door;

aprimary fuel door lock system mounted within the vehicle

comprising:

a locking shaft having a locked configuration where a
locking end of the locking shaft engages a locking
member of the fuel door to inhibit opening of the fuel
door and an unlocked configuration where the locking
end of the locking shaft is removed from the locking
member to allow opening of the fuel door; and

an actuator for locating the locking shaft in the locked
and unlocked configurations; and

a secondary fuel door lock system that is connected to the

locking shaft by a decoupling structure, the secondary

fuel door lock system including a release cable that is
manually graspable by an operator for locating the lock-
ing shaft in the unlocked configuration;

wherein the decoupling structure comprises a loop portion,

the loop portion receiving a connector component

extending outwardly from the locking shaft, the connec-
tor component comprising an enlarged head portion and
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a positioning paddle that extends outward along a
lengthwise direction of the loop portion beyond the
enlarged head portion.

12. The vehicle of claim 11, wherein the decoupling struc-
ture is located on the release cable.

13. The vehicle of claim 11, wherein a clearance is pro-
vided between the connector component and a distal end of
the loop portion with the locking shaft in the locked configu-
ration.

14. The vehicle of claim 13, wherein a clearance is pro-
vided between the connector component and a proximal end
of the loop portion with the locking shaft in the unlocked
configuration.

15. The vehicle of claim 11, wherein the loop portion
provides a slot having a length that is greater than a travel
distance of the connector component measured between the
locked configuration and the unlocked configuration.

16. The vehicle of claim 11, wherein the loop portion is
located between the enlarged head portion and the position-
ing paddle.

17. The vehicle of claim 16, wherein at least one of the
enlarged head portion and the positioning paddle has a width
greater than a width of a slot formed by the loop portion.

18. A vehicle comprising:

a fuel door;

a primary fuel door lock system mounted within the

vehicle, the primary fuel door lock system comprising:

a locking shaft extending in a first direction, the locking
shaft having a locked configuration where a locking
end of the locking shaft engages a locking member of
the fuel door to inhibit opening of the fuel door and an
unlocked configuration where the locking end of the
locking shaft is removed from the locking member to
allow opening of the fuel door; and

an actuator mounted within the vehicle using a mounting
bracket that locates the locking shaft in the locked and
unlocked configurations; and

a secondary fuel door lock system that is connected to the

locking shaft by a decoupling structure that allows
movement of the locking shaft between the locked and
unlocked configurations relative to the secondary fuel
door lock system;

wherein the decoupling structure comprises a loop portion,

the loop portion receiving a connector component com-
prising an enlarged head portion and a positioning
paddle, wherein the positioning paddle is connected to
the locking shaft via a first arm extending outwardly
from the locking shaft in a second direction and a con-
necting portion extending outwardly from the locking
shaft in a third direction, and wherein the first direction,
the second direction, and the third direction are each
different.

19. The vehicle of claim 18, wherein the mounting bracket
includes an opening that receives a release cable of the sec-
ondary fuel door lock system.

20. The vehicle of claim 19, wherein the decoupling struc-
ture is located on the release cable, wherein a clearance is
provided between the connector component and a distal end
of the loop portion with the locking shaft in the locked con-
figuration and wherein another clearance is provided between
the connector component and a proximal end of the loop
portion with the locking shaft in the unlocked configuration.
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